Peri-urban forests are subject to different dynamics due to several factors. Nfifikh forest is a man-made space, located in suburban of Mohammedia City, belonging to Casablanca, Settat Region, and geographically between Casablanca, the economic and business Capital of Morocco and Rabat, the national political capital. Over the past three decades, it has experienced several significant degradations. The aim of this study is to evaluate and quantify the deforestation within the study area using a forest cover change detection of various vegetation indices and subpixel classification to pick out high density plots with Landsat images TM, ETM + and OLI. Remote sensing is used to highlight the changes caused through Space-Time. This monitoring might help managers to generate forest management plans and to moderate the speed of deforestation and degradation. The results show a significant change in vegetation cover detected between 1987 and 2015. The Density increased in 2001 while it decreased considerably in 2015.
tial resolution satellite data [4] [5] [6] . Several studies have been conducted about forest degradation and cover change detection [7] [8] [9] [10] . At Sumatra Island in Indonesia, mapping and monitoring deforestation and forest degradation were realized by Margono et al. [11] . Moreover, vegetation indices are very useful to evaluate the performance of the spatial coverage [12] [13] [14] [15] .
Some of these studies were based on Normalized Difference Vegetation Index differencing Change Detection [16] [17] , Soil-Adjusted Vegetation Index [18] , Tasseled Cap [15] and Subpixel classification [19] .
According to Ghebrezgabher et al. [20] , the normalized difference vegetation index is the most used factor in vegetation studies. Kumar et al. [21] has used NDVI to monitor deforestation and forest degradation in India. NDVI gives an overview of the quality and density of vegetation [22] . Nori et al. [23] integrated NDVI and SAVI to evaluate the potential for monitoring forest change in Sudan.
The soil-adjusted vegetation index is a modification of the normalized difference vegetation index in order to correct the influence of the soil brightness [24] . In some studies, Forest disturbances can be detected using Tasseled cap [25] [26] [27] [28] . Healey et al. [25] used tasseled cap for the detection of forest disturbances in the Unites States and Russia. Tasseled Cap Greenness, Wetness and Brightness are the three plans of the Tasseled cap index that give optimized results of soil moisture and vegetation [29] [30] [31] . Huguenin et al. [32] detected in mixed pixels using the subpixel classification, cypress and tupelo trees in humid areas in Georgia and South Carolina in the United States. Subpixel Classification has stronger capabilities compared to alternative per pixel methods [33] . The objectives of this study are the detection of forest cover changes, using Landsat images acquired during different years, and the quantification of the degradation without taking into consideration climatic influences. Compared to other approaches over regional or national areas, this study collects several results by integrating subpixel to vegetation indices.
Materials and Methods

Study Area
The Nfifikh forest is a man-made area of 533 ha, close to the town of Moham- (Figure 1) .
The forest is characterized by: 1) Relief: Majority of flat land with a great diversity of landscapes, the altitude can reach one hundred meters in some places with the most dominant altitudinal classes of 25 -40 m and those of 40 -60 m altitude. There is a presence of slope ranging from 0 to more than 45%. Nfifikh forest is dominated by generally flat terrain with some uneven topography.
2) Geology/Soil science: Presence of schists and quartzite of primary age with conglomerates and calcareous Pliocene-Quaternary.
3) Climate: Semi-arid to temperate and hot variant 4) Flora: Eucalyptus camaldulensis, Eucalyptus gomphocephala, Pinus halepensis, Quercus suber (cork oak) with Thuja and Acacia on highly restricted ranges and a variety of shrubs [45] . 5) Fauna: Wild boar is plentiful with hare, rabbit, partridge and common wood pigeon (Columba palumbus).
6) Hydrology: The hydrographic system of Oued Nfifikh belongs to the watershed Atlantic coastal rivers and Chaouia, he feeds the water area and has low flows throughout the wet period and high flow rates during the period of floods.
Data Collection
Landsat satellite images were used during the period 1987 and 2015, downloaded 
Methodological Gait 2.3.1. Vegetation Indices
There is a multitude of vegetation indices in the literature used in various fields [34] [47] [48] . This study uses three of the most common indices treating different ecological applications and forest research.
1) The normalized difference vegetation index (NDVI) (1) is used to generate relative biomass, it measures the relationship between spectral response and vegetation cover [49] . According to Zhang et al. [50] NDVI is a reliable marker for estimating ecosystem variation, they used it to assessed the temporal and spatial changes in alpine grassland in Northern Tibet, also Aguilar et al. [51] calculated NDVI to evaluate changes in the summer growing season in woody communities on Hog Island in the United States.
2) The Soil-Adjusted Vegetation Index (SAVI) (2), shows underneath soil conditions and aims to attenuate its effects on the vegetation, using a constant soil adjustment factor "L" [52] . This factor varies with soil reflectivity and depends on density and vegetation, usually L = 0.5.
3) The Tasseled cap is designed to analyze and map any changes related to vegetation, urbanization, soil, or other developments [53] . The output file offers three information plans which focus solely on two levels in our study: Greenness (3) and Wetness (4). The algorithm for these levels of information is the weighted sum of the bands multiplied by their respective coefficients of the Landsat images. the classification by identifying different classes in the single pixel spectrum [54] .
( ) ( )
It was applied using "ERDAS Imagine 2014", the material of interest (MOI) chosen is dense plots.
More than 20 samples were taken from the satellite images in the study area as training samples to generate a single signature of the dense plots. This signature is used in the classification process to identify all pixels in the study area with similar spectral properties to the training samples [55] .
Change Detection and Weighted Overlay Analysis
Change detection evaluates and identifies any difference changes between two images in the same study area at different dates [56] . In this study Image differencing is used by subtracting the recent image from the old one to know the extent of the change [57] . The change detection [7] was calculated using the first and last outputs of the indices and classification. The results were combined with the Weighted Overlay [58] [59] all Change detection indices and classification [60] . Each factor was classified into three classes: increase, decrease and unchanged; and was applied at the same percentage influence. The deforestation susceptibility map is obtained by overlaying all maps in terms of weighted overlay methods using the spatial analysis tool in ArcGIS 10.4 [61] .
Results and Discussions
The resulting maps of the vegetation indices show a considerable variable of forest density. Figure 2 shows the representation of the NDVI minimum value rec- [61] . The Detection change was used to estimate and detect transformations and spatial density changes by quantifying the number of density pixels processed [62] .
The All the change detection maps were overlaid for indices as well as the subpixel classification, and according to Figure 4 and Table 2 , the deforested areas are 52.09% of the total area and only 5.60% for the reforested areas. It ought to be noted that the forest Nfifikh has experienced a significant decline and particularly by the river and also in the south while within the north there is a small parcels that have not been damaged. [43] .
Forest regression may be explained by the strong anthropogenic activity, the riparian population and tourists use the forest as a waste dump, especially by the riverside, likewise overgrazing and overexploitation of wood. There are also atmospheric pollution from roads, the highway and the railway that cross the forest.
Conclusions
The remote sensing is the best tool to detect and measure any changes. This In conclusion, satellite images are very helpful to measure forest cover. Non forest areas can be easily detected using several approaches and help us in an easy way to reveal the health and density of the forest. Subpixel classification showed us all the changes within the pixel. The forest monitoring is negative.
We should necessarily increase density with plantations, foremost to remedy the parasites that attack the trees and more research must be conducted to find out the liable factors.
